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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a ferroelectric capacitor with 
superior hysteresis, residual polarization saturation, fatigue, and 
ant i- reduction characteristics, and its manufacturing method. 

SOLUTION: A ferroelectric body capacitor 1 is composed of an Si 
substrate 100, an Si02 layer 200, an Ir02 layer 10, a Ti layer 20, a 
Pt layer 30, a PZT(lead zirconate titanate) layer 35, and an Ir02 
layer 40. When the Pt layer 30 is formed, heat treatment is made at 
approximately 350°C for approximately 15 minutes in an electric oven. 
Due to the heat treatment, Ti for composing the Ti layer 20 is 
thermally diffused to the surface of the Pt layer 30, namely, a 
surface where the PZT layer 35 is formed later. The Ti. being diffused 
on the surface of the Pt layer 30 reacts to surplus Pd in the PZT 
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layer 35 for forming lead titanate PbTi03 with relatively low 
crystallization temperature. 



COPYRIGHT: (C)2000,JPO 



8/19/05, EAST Version: 2.0.1.4 



(i9)B*a#*/? (jp) "a & fl§ i|$ H= & ^ (a) <ii)»fw«&H3}# 

#^2000-223662 
(P2000-223662A) 
(43)4«BB ¥dtl2*F8 All 0(2000.8. 11) 



(5i)inta T mmn 

H0 1L 27/04 
21/822 

27/10 4 5 1 

27/108 

21/8242 



FI 

H0 1L 27/04 
27/10 

29/78 



C 5F0O1 

451 5F038 

65 1 5F083 
37 1 



msm* m* s*s<z>sio ol & 9 m m*n\z&< 





fcWFH-23638 


(71)tUBA 000000295 








(22) HUSH 


¥dai¥2fllB(1999.2.1) 


jrscsskj*/ n i ts 7 #i2# 






(72)ws« mm. 






m TB 7 #12# 












(74)ft»BA 100099957 












F*-A(*#) 5P001 AA17 AG30 






5P038 AC15 EZ17 






5F083 JA02 PR34 PR47 PR48 PR49 



(54) kw©*#] am«^MrY/^->^**t«-©wi*fe 



(57) imm 

[IBS] ffiiifctxf'J^m ssttSi&WB 

tt. asms. fcitrassttfr^tsasfsmtt**^ 

BBWWMr'ts^lli, Si««10 
0, SiO 2 «200, IrO 2 «10, Ti«20, 

PtJl3 0, pzt (f-^y|gv;W3yi^)«3 5, 

fc«tVI r0 2 a4 0*^^tOTi)S. Ptff30 

*^s:$n^ti^T. msypfcfcwc, »3 5 ox;. 

»15^S<^«iaSrffp. ^^ajSfflfcrioT, Ti 
»2 0£lgfilt-r£Ti#PtJg3 0<0jlB. -T£;b^& 
fcPZTl3 5^J«Siii»iSK*T1!a£lirtS. Pt 
13 0 (VmiZffitL Ut T i . P Z T Jf 3 5 fciitt S 

SSPbTiOa 




10O:Si3SS 



1 

in&sii &mmtm. -~<vm&, i$xv®.cow& 

tt, +?ymf)^>wm>t>mfs&ti, ma-vms 
tt, ptmkTimttfmztoiPt/Timzis 
tt. ztzmt-t&, mmm****. 
[§s^«2j mmm. -omffi, &wm>w& 

[f££«3] mlE-<0«flitt. PtJIS-^, 

•c. immmmizmL, i&cmt&^x, i5SPt 
mtm-tz, zbimtti-h, rnm2tzm,<&m 

##1, 2, ^^«3t:E«oassi«*^^^. 

^< t-:frtt, 4 >J ^AKflSftSSr^tr^ b £*# 

mt-fh. mmi. 2. 3. 4. ifcttstca®^ 

[is««7] &tmm. -vmm. t5xvm<?>m& 

-<vm&zmf8.?&T i mtmfcthJMt . mar i 
m&t tx . fra-<o«ffi^ffifiK-rs p t mmm-t h 
nut, tmm*m?Mb. ^ywt : J)^^mnp 
hmwi^mmmmmhiMb. mmcr>w& 
zmmzxub, z-ttszb&mbTh, wmt* 

imms] mmm, -oms, axi/mmm 

-wimktmmhJMb . msmmmim&ti 
xnb , fmm>m&imfct&Gmm&Bj£tzxn 

b, Wmr--)VZftoJMb, i-ktoZbtmib 

im$m9] tmmmii, Aum?f>s>zb*ffi$i 
m. 

[n^aio] mwmmii, kzmxbhzbz® 

[0001 j 



(2) ^2000-223662 

2 

i vzmgrmumth i><r>x-hh . 

[0002] 

WSbLXii, ^yWt^^>m&: Pb (Zr 
1 - xTix ) O3 (JTF, rpzTj fc^d. ) . B 
iltWfr&HS: SrB i 2 Ta 2 Og (WT, r SB 

tj fcv^d. ) ^fc*coiefl:l«SS^<ffl^^tirv^ 
*«tc«^-&«SWi. BiiMtttfcfl8i£&m££tt# 

[ 0 0 0 3 ] a*, mmmt&ivti&mx'&fs.iitit: 

±SS«SliPtfc«koT»Jfi$ti, TSMfcttPtlfc 

&mstf>T«jfc££Ji#s i o 2 w-e&s^fc, p t 

Mb S i 02 Bfc<03fcttt£l^3-£6*tf>fcfflv>£>it 

[0 004]-*. I rC^RuC^&fc'OSmttK 
20 mt±.TW&izm^t:i§&. PtW&izitKxmUz 

bttch. 
[0005] 

[&TOIifeU:ofc-fl>ilS] LfrWnFfc, HE 
fc. I r02*Ru0 2 &fc'OSmtt»fl:fttt. Ptfc 
tt^Tteff.Efitt#££*:#>, $mtt»fc!fetf>±tS&£ 

zixttmmmmsmt, ptmoumit&tdz 
30 *&fcjt"CT£* mn&mm 

mmmwsfizit^x, mwmmtf£^x^ 

m£*tLxiimg*;z^bi>, m§mm&<r)&b-$> 

fSMbZtlX^t:. 

[0006] , ±m<7>£ 0 %&mmzm*-x% 
tt. se^efi^tt. s^tt. fcitflBSTctt** 

40 CfctAS. 
[0007] 

tt. PtlfcTilfcj!flS«§to:Pt/Ti8«£S 
tfdtSr^StLTV^. *>*^«j£tfcV^T. Pt/ 

t i fflSimtfLztuzmzmmzmz b tz& ->x , 
50 p tm<rmmw i m^^or i -eo 



(3 

3 

pt/Ti»sfc*tL-t. mmitmzffisz-th 
wztztmis® p btpt mmoT i t l . 

tt. <1 1 l>»£Eiiiil/ti39, fcHWtSStilSfWf 

^mmh^>m^nym&%><i i i>»t:3&< 

ffliZithZbifsimtKh. T i Jia^oT i 

ptmv ( 1 1 1 > mt, +?>&i;)i>3>w8M>>t>tfL 
zmmmco < 1 1 1 ) mcom&&#m t %t . io 
[ooo8] ta, wtm2£*titt, mm#m, - 
cows, t5xviti<?ymmzi?thmm#*v'^?ifi 
mmztiz. *lt, mmmn, ^ym^v^y 
mm^mmti, -corns, &xv. a^ms^* 

ztzimtLxm. +fywmt, <i \\>mz 

§*WMWSL"0»&fc*>. 3liWflc«^filfi^-Sf-^ 

hZtittmt+ch. 
[0 0 09] -tLT, a^StriiKf, 

<DBiifci>vvC, 3$m»*JIfc:gL, fficoMfcfc^T. P 

tf. pta, aesi6itt#3Svtf!tf>, rryffi&mzm 

f&.-f&1-?yW&co< 1 1 1 >«^ B B HSIl6]tt^|fil±5-«i- 

&ztimmt%z>. i-fywmmizm-hm 30 

I!«fMratl&t*?-?>fRStt'3>Wfia<l 1 1> 

[0010] -<0«fii. &XV, m>W&cryJ?*< t i> 

WmA, 5fcgB8tf>«i:diC, Au|, 
«. AgMZ-ktsZtVifriLW AuisitfAgii, 

(111) ffifctf)&f|g£#Jl#-CJ>£*rf>, 40 

AumiMiAgmzmxmizm&xo tsMw 

l00ll]m$%6izWM<r>Xoiz, -om tJj: 
mJ&^l^hZbiztch. 

[0012] mmnzxtiK , am*!. -<om 50 



^2000-223662 
4 

p t mzmi-zxnt . mm* 
m-TMb. i-fymittnywffifr^&hmmm 
tmm-hiMt. i&wmxkmmhJMbZistsz 

t&WBitLX^&. iri>hW&jmtz£ti8, Ptf§ 

zmmtzx^x, p tmcommtr im*e>coT i# 
mt&ztih. -eo&oigcfcwt, pt/Timm 

mm-i^ym^n^ymnztuft^mpb tpt 
mmcoT i ttfBu&t, i-?ymmmmztihzt 

zn+fyWWO.. <l l i>»teEi6iLTii 

0, &m£mmfomzmm-&i-?ymi;}^ym 

ttz, Tim^coTiffms&mzx^x, ptJicos 
=Fim#mMt&fi:it>, ptmo ( 1 1 1 ) mt, 
ym.^)vaym^(>WLhmmMmco ( 1 1 1 ) m<r> 

[0013] wms izxtm, mmfom. -com 

m&mtZtih. zvx, zcowmimt, -^>«s 
mm-hiMt, mwmmzmfcthJMt, ®co 

)v&ffoxnk&$tiZkzmitix^?>. 
mmizitm, mmfomn, 8mmtm&2ti*i® 
£T-->uimztL&ztiz%:h. zlx, zcoumm 

bLX, m3&%9, 1 OUSK^idfc:. AuMhh^ 
&Agm : £:m^hZt&*imTf>&. AutJitfAg 

«i, msHt^izrnix^httuzAimtzm-hmim 
sk^mi^titb, T~-)U9mtz£ mmmfomom 
^iktm±ztii>zttz%z. zlx. mmntr-- 
iutfm»t>tix»i>ti*>, m&tzx&wmfcmcom 
mL^vMfcrtiz&mizwz. izt trt&k %i . 
in, mut, mmtmvi-fyikiSfrziyffi&tzx 
iXm&Ztitz&&. Aut>iiXAg«, frfrh+fy 

^voymkco din mizttLxmm&tffm 
xhhtdth. ^ym^vaymmi^-fizmm^^ 

[00 14] 

imommcmm aTizmmstMii%tft>, 

cofm&mmmmz^xmaizmmtz. m 
Tcomwtixvmzufzmtz&^x, t^m-comm 
toxvmjtLttt&mmmiz'y^xii, m-fftttt 
•fhztizXi x mmmmth . 
[0015] (minm&mB)*mcomico$m 

mkmiz^x, mism^xmwth. 



(4) 

5 

[0016]*-f, Siafil00±fcSiO 2 S20 
0 (ft200nm) £)ft£tS. 
[0017]<K(C. I r0 2 JllO, T1J120, fci 
VPtm30frt>f$.&T&m&Z&f8&h. Si0 2 Jf 
2 0 0<0±tCI rO2ll0 («150~200nm) 

2 0 (»10-20nm) £X^y ^ffiTJgJicU $4. 
(C-e<7)±fcPtl3 0 (*>2 0 0nm) £XK>y?ft-C 

[00 18] ZZX, «§yp»fci3VvC. &3 5 0X;, # 10 

20*^PtS30 irtf IX T i £&&ffc$-li-£ Zk: * 

[ooi9]iW!aa^, 5i^mfw&rc*&pzT*^ 

j£&PZTS3 5£Pt«3 0<7)±fcmU feflrfcT 
[0 0 20] fi&t_LSmffii:LT<OI rO 2 Jl4 0£ 

[0021] &±<?)X o izm^ir^m i m&rmm. 
jjitcp t*^«^$n/cP tm3 ozm^&mtcm 

m. PZTJf35£<l 1 l>ttCg$fcEl6j£*6fc 

pttt. <i 1 1 >tKcoaesi6iit*^v^ 

Pt ( 1 1 1 ) ffifcteTft&ojI^Pzmsf.tf 
j££L£<fr$fc#*£*U.. PZT (111) fflti. 
ZOPt ( 1 1 1 ) ffifc*tJSLT^6rt:tf>. Pt«30 
JhWBj£3*UPZT«3 5tt. <1 1 l>««cflBS! 

[ 0 0 2 2 ] lil±<7)£ o%P t/f3 Ofcit/T i Jg 2 0 
*>4.)£i.T«mffii:P=5rO, S i 0 2 «2 0 0±fcEg 30 
Pt If 3 0 Pt«3 0<O^*>^STa5» 

1p%±dtz, PZTB35<0<1 1 1 >HK©g$fcffiJ&I 
t±3§*&. 02{ci3Wt, H8Wi. Pt/Tifc 

t, saaii, ptJi<7)±tc^j£$n^pzTe<oxaiiij 

[00 23] it:, @3«h^f'J^m 04<7)S 
^ffi^imttCtBWI^^*^^. S*. 03. 
04fcfcwc. ItfLfc:J:£ToyHi, Pt/Ti«ff 40 
<0±fcJBi£$*lfcPZTJgtf>#tt£^U aHAfciS 
TD-yHi, Pt»©±fcJffc£$ix£PZTB©!|#tt£ 
*L?Vi£. Z<7)£otZ, PZT«35<0<1 1 1>« 

[0024] pzTMssizmkthmtfptmsox 

*vct>. TiJ12 0©#*itcJ:oT®i$m^fcil# 

^tSKHtLT. P Z T©t£ B B a jfc^< ;&-XA*W5- 
UTV^fc#i^&. JJ*tf>J:3fcSSl©fSte©)&© 
H^SStglS^-vA^l^Jtlg^V^T, T 50 



^2000-223662 
6 

i 1 2 0 fcitfP t Jg 3 0 £8)1 Z *>X%Xm 

tffthtix^i. zommtx^x. nm2o^m 
&tt>Ti#ptm3o<?)im, i-%b*>tk£PZTm 
3 5m&ztiiM£ixmfflti>. ptm3o<m 
mi^mwiitiT m. pztji3 5izt5fth$mpbt 
mix, mm£ikfcm.<o&\ \+? >m& p b t i 

0 3 (JilT. rpTOj ind. ) -t^r 
*>^>. Ti)g20Ji. PZTl3 5i:Ptl30i:^ 
m£PTO*mto££&?ht:ibizWfctZ>. *L 
X. <1 1 l>ttfcE|6jLfePTO?re[i:LT, PZT 

«3 5m&wmtst%z.t>tiz. 

[0025] ja±*>j: o fc, 8 1 ^/)fs»iw>s 

5gg|Sflc^^yN-i/^ 1 izXtilf, Pt/Ti fg«££tf 

TSsmet^tTiMaa^is^n. ptJi3otPZT 

®3 5fcO#ffifcPTO#£j£3*U,£fctc&9. JSH 
Wfc, PTO^PZTJI3 5^<DV\bt9>&'vroxt- 

[0026] tti. Tim2 0fr^<VTi<Ofm&iZ£ 
oTP tM3 Onm-'&Mmct&tdh. Pt)g3 0 
©(111) ffit PZTS3 5<0 ( 1 1 1 ) m<ots=H& 

[ 0 0 2 7 ] $ t>iz , 8 1 ©H*S©)g!Sfc*»*>S3SilS 
ft*^'*is?Uzmit>ix£:l r0 2 BlOfcim r 
O 2 H4 0<±, f!M!S^*5J:trs*ffl»tfcJt«,PZ 

TM3 5 comm.^Hotmm±-ti 1 1 1 twajctt 

[0028] ia±c7)J: 3 fc. 8S 1 ©Itlfc^JBfc:*** 

?sim^^/Nv^itt, mnmmmw'fiz 
nix, txT-visxm., mttwmm&. mm 
it. &±immx&&fa±.?i zkiz^h. zuz.m, 
momma, tfcfcoi ro 2 ^mmmizit^mizi& 

[0029] m2<?>mfomm) &2<7mmmmz 
t'frz>mm/k**rti'f2iiz*o\>x, mszm^xm, 

[0030] m2<rm&.mm&frfrhmi%m*rt 
is92\t, %\<rm^mw,zt^hmm^^)^ 

9 llZftLX, PtB3 OUXX/T im20tZi^tX. 

PTom3 3i®it:mjSL&rtz{><oT3>&. 
h, z<mmmmws?2ii, sissiook^ 

LX, SiO 2 )l200, IrO 2 )110, PTOB3 
3, PZTJ13 5, &£VlrO2m4 0tfmmmZ 

tix&&i><7)X'b&. 

[ 0 0 3 1 ] SI 1 ©Hift©)g©K*^|,3SSim^^A 
v^US, PtS3 0©^fflfcTi)12 0<OTiSr|^ 
*^STifcPZT)f3 5<^«lPbt5:Rffi 
^^dtT, V>fc{flS««tPTOte^E^4j£fl. 
Zk*1t®iklX^h. L*»L. Pt«3 0tCiJ(tST 

i ©&ti[ii38E< , mpi<r>m&m%.k %h*o mm 
hzk\m%x-\t&». 



(5) 

7 

[0032] ztuzmx. m2?>m&<ommizfrfrh 
wm#*ws?2it. T&w&zm&tz> i ro 2 

JI10±iC, PZT13 5O*gaSfc^PT0^3 3 
m< (S+ASS) 1ffi.ZtlT»h. C:*)PTO«3 
3iZi.~?X, femWfc 
*8fc«rd&-«rP ZTJ&P H £JiM-f £ £ ^^igt* 

[0033] (ig3coiiift£ojBS) m(vmt?mm,z 

WtS. 10 

[0034] m3emifc<mmzfrirhimm#*r* 

?2K*fLT. PTO«3 3fc I r0 2 JllOfcOia 
tc. Pt«3 0*iii3n$fiit«fi£^^n-Sfcto-C'fcS. 

^^glSfltfr^^SJi. Sig«10 
0fc*tLT, SiO 2 l200, IrO2fl0, Pt 
Jg30, PTO«33, PZTJ135, fcitfl r0 2 

[0035] IB2<OieSfi^ffit*^l.a®W«c=5f 

I rO 2 J110?>±£iIJ£PTOJ13 3#«Jg 20 
£3*lT»&. L*»U PT0Jf3 3O<l 1 1>«»£ 
Sfir6Jtt{iffiV^«), -c<0±fc«&£Sfc.SPZTJf 3 5 
fc-H«:<l 1 1 >«ltgf B fi|6ltt*^^>n^vv CcT) 

it, BeE|6Jtttf>3SV%PtJl3 0#, PTO«3 3tI 
rO 2 110<0^fc:^$ilTV^7t«>. PTOJ13 3 
<0<1 1 1 >ttfeSffi|6jtt*^iS«F$ti. aifcffV>PZ 
T«3 5<D<1 1 l>«8BfcIJfigiif-rii:£&&. 

~>?3£*tU£, gUtXf'J^itt. SS^SteW 30 

[0 0 3 6] (S4coSQt<0»S) ^4cOHtt^®t 

[0037] mAcrm^mm^zt^h^mmw^^^ 
? i izHLx, ±Mm£$mf$.-?z iro 2 i4otp 

ZTJf 3 5fctf>Ofc:, AuJI3 8a^3ft*:flij££:fr 

^-Stco-e&S. ^frfr^. c:to3^im(*^^>'^^4 

Ji. S igfiU 0 0fc*tl/C. SiO 2 Jl200, Ir 40 
O 2 ^10, Tijf20. Ptl30, PZT13 5, 
Aul38, fcitfl r0 2 «4 0#Jt»3«i£*ra£ 
Si^VC**. *LT, PZTJf3 5tf>*6J|rffc7--;l' 
»i, Au!38#J&£$*t£&, K£#BM4H;:t>^ 
T, 8^7^-/1. (WT. trtAj tm. ) ®m 
(700"C. fcioTfrfcfU. 

t o o 3 8 ] eg*. 5s§m«c^gafl:r--/wi. 
mtommmftbtix^t:. co^«>, stum* 



^2000-223662 
8 

o*. z<o&, m4(?)m&<mmiztr>frmwm.m* 

Ay*4tt. ±g&Sg£fl§j£-*-|>t>?>i:UC, PZT1 

3 5*> ( 1 1 1 ) mto&a&stfmx'. mrnmt 
mi, t^7m£mhmm%t:ftt:%^Aum38 

#m^t>tlX^&. ZLX, Z<r>Aum38iffiftL$tl 

«®R:tr*>£><0f&S£5JtooP ZTJf 3 5 £fllj£t& 

BtfLZtl&ZktZ%&. AuJf38fcfU-C. A 
gA>£>j£6 A g WC t> i Ir*. 
[0039] fefafl:T--^i: LXRTAifim^ 

ktix^hfusb, mmwmMk xmmmimp) 
iat, m^r--^fflv^j®^ <B#«ia) est 

1 1 1 >«El6jea>*J: 93S<KW2*i. < n i >mz 
ffi5feffi|6jLfcPZT«3 5#I&£3ilS. 
[0040] (S55<0j|ifcc^tg)m5^ifc<9J$gfc 

[0041] m5^)||iS^St:*»A>S5ilfl«f*:^A'>'N' 

?2t=*tLT. ±a5««^fllfi^SI rO 2 140i:P 
ZTJf3 5fctf>|8|fc, Au«38a^$ftfc;|»££1r 

«. Si««100tC»LT. SiO 2 «200, Ir 
O 2 fll0, PTOS33. PZTJ135. AuJl3 

8. axx/i rO2m4 0tfmffifflztixf&.&i><DX' 

*S. ZLX, PZTm3 5<?te&<£T--Mt, Au 
«38)Wj£§ti^g ( S^HH^fcrfcV^T. RTA 

j5a(70ox:, urn) izx^xm>tL*. 
[0042] &5<rmmmmziiH*hmmfo*->rrt 

i/?5\t, ±.Wmm:WiS&hl><r)kLX, PZT13 

5co ( 1 1 1 ) mt<r>m$gt&vmx, wiifttttffi 
*>o**tstrsft«a0!!)*^»^v*Au«3 8*f 

fflv^iiTV^. -cLT. Cl<7)AuB3 8*«^Siifc 
®K**^Ol^l!^g{tooP Z 3 5 ^ fllJS^-SK 

B&Ztl&ZtlzKh. %ti, Au«3 8tCfti.T, A 

g*>^& A gflSrffl^T <> J: 

[0043] *S(M:r--^i:fCRTA*«fflV* 

ffl^-f^g/l^tflix. <c>ni. c: t iz%Z . 08 tcSrt 

LT. RTA$-fflv^^ O+HS) . ±TSSO< 
1 1 1 >»Efie#J: 03l<Ri!>!$n. < 1 1 1 >tttc 
gJtSliJ U: P Z T« 3 5 . 
[0 044] ^5<7)||ig<0}g®t*^l.5iaS 



(6 

9 

f|0lMr't&*5tt. T&mffi£fi&£tS I rO 2 110 
±fc, PZT«3 5<^M£fc£SPTO«3 3#i5< 
(GUtf, S+A-l OOA) BfS.$ilX^Z,. ZO>P 
TOl 3 3 J: o T , &^®g<^»**§m$*l., 

[0 04 5] (^6<0HiS^S) |g6c7)|lftc^St: 

[ 0 0 4 6 ] 356 OHitc7)Jgffifc:*»A»SaSI«*=¥-v^ 10 

* 3 fc*r lx , ±&nmzmi&t& i r o 2 ® 4 o t p 

ZT«3 5t<0St. Au«3 8*SiJn3:hJtfiij££:W 

«, Si*K10 0t:*tLT, SiO 2 Jg200, Ir 
O 2 Jfl0, PtJf30, PTOJI33. PZTJI3 
5, AuJf38. fcitfl rO2«4 0#«tf3SJ13*l. 
TJft£t><D'Ci>S. -5-UT, PZT«3 5^afkT- 
-/Wi, AuJf3 8#»j£$*i*:m. 8fg#68M4>tcfc 
WC, RTA«Ul(7 0 0t:. 14HS) tz£r>X?fhtl 20 

[ o o 4 7 ] sg6 <nm*mw£.i)*i)*hmm!fo* w 

~>?6ii, ±Mm&£ffifc?&i>cOtLX, PZT13 

5<7) ( 1 1 1 ) mtc^am^mx, mmwuzm 

«fc^*>£>?>iS«££{to->PZTJl3 5 &3§i 

«MS;WE»£3*iS.rfcC&S>. AuE38fcft 
X.T. Ag*><i>j££AgJi£fflVvCi.i:V\ 
[ 0 0 4 8 ] t , **ftT--il't t T RTAtfJBV^ 

J: ate. m^T--/i/£JBv>fc#& fc» 
IX, RTASrfflV^^ (0+108) . ±T«Stf>< 
1 1 1 XHEAttPJ: OSKRWMi. < 1 1 1 >mz 
g5feffi|6| L£PZTJ13 5 jWBftStU . 
[004 9] J&6<Oja&^JSfc:jM>»£3gg!B 40 

fttHr /t«/?6li, iefi|ft|tt<03S^PtS3 0*«. P 
TOfl3 3fc I r0 2 Bl O^Stm^ftTV^Jt 
tf>, PTOJ|3 3^<l 1 1 >«^ B B Bffi|6]fi*5iS#$ 
tl, ^*ttm^PZT«3 5<0<l 1 l>«l@5tffi|6)S 

[0050] mimfo<mm)mmmmwz 
frfrhmmfoxws? 7 kovvt: , m 1 1 Srfflwc so 



^2000-223662 
1 0 

[oo5i] m<mmmm£i)*ii>&mmm^ 

?2£.ftLX. ±&W&kffllStf'hl rO 2 t40tP 
ZTJ13 5 fcWfatPTOJf 3 7#^£*l.*:fltj££3r 
-r6t><0T&S. ^r*>t>. ^03|giS«^^/^7 
«, S ig«100fc:*tLT. SiO 2 «200. Ir 
0 2 JflO, PTOJ133. PZTJ135, PTOJg3 
7. fcitn r0 2 m4 0imikffl$ZtlXf8.hi>(r)X' 

[0052] &2<rmmm\z^hmm.m 

i^92\t, T&m&Zm&t S I rO2ll0±K, P 

ZTJ!3 5<9l£i&&£*£PTOJI3 3*W< 

tf, &+A~10 0A) Jgj£3*rO^>. ZWPTOfB 

[00 53] ztuztot-x, w,i <rm&mmi,zirt)*& 
mmw*ws?7\i. pzT«3 5t±a5«fiis-fii 

jfcT&I rO 2 «4 0fcc0St. PTOJf 3 7#J&£3 
flTI^S. CliOfcft, PZTJf3 5li. T*«0PTOB 
3 3<D*&£-r±3f<7)PTOJf 3 7£fci LTJgaflTT 
S^fctSrS. L1ZW->X, m <vmfe<rmmizii*tj>& 

mmm^^nzxtui, m2conssco®ffl{c^ 

^65StSmft*^S^2tc*tL-C. s^esre^-s- 

PZT& B B H fk&^j££PZTJl3 5#»j£3*U.£fcfc: 

[0054] m80)mk(v&m) m8<vmk<mmiz 
[0055] ^scoiiiis^Sfcj&^ssssim*^^^' 

v^8«, m60HJS<^Stc*»*>S3SSI««c^^>'NV 
^6(C*tLT. ±S5mffi£fi!j£-fSAuJ13 8fcPZT 
1 3 5 1 WMiZ P TO® 3 7 *^lftl?^fiifiK5r^S 

Si»Kl 00fc*fLT. SiO 2 1200, I r0 2 
S10, Pt«30, PTOJ133, PZT135, P 
TO«37, Auf38. tiXVl r0 2 «4 Otfmfi. 
ffi§ZtlXf8.&i><?)X't>&. 

[0056] &6(rmm.<mmizi}*i>>immm*rt 
v^6i±. ±j&)±oiz. aesifijtt<o3i^pt«3o 

#, PTOfl3 3i: I r0 2 Jil OOOfc^JifcSflT^ 

sfc*. pto®3 3o< 1 1 1 >maMLfa&m» 
zti. ziiiizm^pzTm3 5ffxi i i>«gita2iS) 
gtw^tc^. itztf^x. &6<?mi&<mBiz 

[0057] ^ntini^T , m80m&<?mmizfrfr& 



(7) 

1 I 

fi£-fSAuJl3 8i:Oig£. PTOm3 7iffitfLZtlX 
US. ZCOtlSb. PZTJl3 5»i, 7\frtf>PTOJf 3 3 
<0*^^-f±*^PTO«3 7£8fc LTfe H B B{ktS- 
fcC&O, <l l l>ttffifl^&W»l±-f£. bfctf 

fi6izMLX. 3&aFC%-&PZTJ&&a^j£S 
PZTm3 51ffif&.ZtllZbiz%&. =5:iJ, Auf3 

[ 0 0 5 8 ] Oh, 3lf*0iB£l88L&tf 10 

mMtmmLmztmwxb') , ztit>t^ 

[0059] 
[0SB<Of5#&Si>Dn 

[ 0 2 ] P t Jftf)±fc^j£S*l*: P Z TJf ODX&BUfM' 

fcjtf. Pt/TifjW<o±fcB*j££*i*:PZ 

[03] Pt^itcmS^PZTS^hXr 1 ;^ 
X^ft, fcjtf. Pt/Ti«JItf>±fc:JBj£$*lfcPZ 30 

T^bxr'j i'Ximz*?mmx'S>h. 

[ 04 ] P t mcO±.£.&f$.Z tlflPZ T«<0S@^Ste 
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Sflttt. fc«fctf. Pt/Ti«l<0±ttgj£$*t*:PZ 
TJIo^#«te^tt£jirr#tt0?fcS . 

[05 1 m2<rm&wm&irt*hmm.w**>vs9 

[06] ^3<^IM[<OJgSfclA^S5imS«c^ir^N'v^ 

[07 1 ^4«^iiftojesit:*^s3^smft^^>'^^ 

Oti}j££*^fnfi0-C&6. 
[08] Ptfl<7)±(cm$fl^PZT«<7)«^T- 
-*HWX«Wf/t^-y, i>J:tf, RTA7--;H£ 
<OX8IUSf>'^-y^^t^tt0-C35>S . 

[09] m5emtnBm£ib*i)>z%&mfc**'*i'fi 

[0io] ^(nm&mmtfrfrhiffimfo**^ 

9 cvm&inctBffimxjbh . 

[01 1] mvm&ffmmizfrfr&mmt***'^ 

fom&Zrttmwmx'hh . 

[0i2] &&<rmk<ffimtfrfrt%@mfc* j r>^ 

[«F^)SIBH] 

1 9BBIMm*rt^9 

10 Ir0 2 l 
20 TiJB 
30 PtI 

3 3 PTOJ1 

3 5 PZTI 

3 7 PTOJf 

38 AuJg 

40 I r02| 
100 Sii« 
200 Si02« 




2 0 (degrea) 



<8) 
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[03] 



[04] 



• on Pt/T5 
a on Pi 
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Apufied Voltage (V) 



[05] 




100:3i££ 




2 3 4 5 6 
Applied VoKawCV) 



[06] 




[07] 




100:Si£ft 




(9) 
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[010] 





100:Si«R 



[011] 




[012] 




lOOSiA* 



(51)Int.C1.7 
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H01L 21/8247 
29/788 
29/792 
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